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od

el
 to

 a
 s

er
ie

s 
of

 s
pe

ci
fi

c 
ec

os
ys

te
m

s:
ba

rr
ie

r 
be

ac
h,

 e
st

ua
ry

, f
re

sh
w

at
er

 m
ar

sh
,

th
e 

ci
ty

.
It

 is
 b

el
ie

ve
d 

th
at

 o
nc

e 
a 

le
ar

ne
r 

be
co

m
es

 a
cq

ua
in

te
d

w
ith

 th
is

 m
od

el
, h

e 
ca

n 
us

e 
it 

as
 a

 g
ui

de

to
 s

tu
dy

 a
ny

 e
co

sy
st

em
 h

e 
w

is
he

s.

T
he

 a
pp

lic
at

io
n 

of
 th

is
 m

od
el

 to
 s

el
ec

te
d 

ec
os

ys
te

m
s

is
 m

ad
e 

th
ro

ug
h 

an
 in

qu
ir

y,
 o

r
se

lf
-d

is
co

ve
ry

,

le
ar

ni
ng

 a
pp

ro
ac

h.
 E

ve
n 

th
ou

gh
 th

e 
le

ar
ni

ng
 a

ct
iv

iti
es

 a
re

 b
as

ed
 o

n 
a 

ve
ry

di
re

ct
ed

 in
qu

ir
y 

te
ch

ni
qu

e,
 th

e

le
ar

ne
r 

st
ill

 b
en

ef
its

 f
ro

m
 u

si
ng

 h
is

 a
na

ly
tic

al
 s

ki
lls

, g
ai

ni
ng

fa
ct

s,
 a

nd
 e

xp
lo

ri
ng

 a
nd

 c
la

ri
fy

in
g 

hi
s 

va
lu

es

an
d 

at
tit

ud
es

 to
w

ar
d 

th
e 

en
vi

ro
nm

en
t.

vi
i



H
ow

 T
o 

U
se

 T
hi

s 
L

ea
rn

in
g 

Pa
ck

et

T
hi

s 
le

ar
ni

ng
 a

ct
iv

iti
es

 p
ac

ka
ge

 is
 d

iv
id

ed
 in

to
 th

re
e 

m
aj

or
 s

ec
tio

ns
 -

- 
L

ea
rn

in
g

A
ct

iv
iti

es
,

St
ud

en
t C

om
m

en
ts

 (
SC

) 
an

d 
T

ea
ch

er
 C

om
m

en
ts

 (
T

C
).

 T
he

 L
ea

rn
in

g 
A

ct
iv

iti
es

se
ct

io
n 

pr
ov

id
es

 in
-

ve
st

ig
at

io
ns

 f
or

 e
ac

h 
in

qu
ir

y 
qu

es
tio

n 
lis

te
d 

in
 th

e 
an

al
yt

ic
al

 m
od

el
. T

he
se

 in
ve

st
ig

at
io

ns
 a

re
de

si
gn

ed

to
 g

ui
de

 th
e 

le
ar

ne
r 

to
w

ar
d 

a 
w

el
l g

ro
un

de
d 

co
nc

lu
si

on
 to

 th
e 

in
qu

ir
y 

qu
es

tio
ns

.
A

lo
ng

 w
ith

 th
e 

L
ea

rn
in

g

A
ct

iv
iti

es
, t

hi
s 

di
vi

si
on

 in
cl

ud
es

 R
es

ou
rc

es
 n

ee
de

d 
to

 c
om

pl
et

e 
th

e 
in

ve
st

ig
at

io
ns

,
su

gg
es

te
d 

E
va

lu
at

io
n

pr
oc

ed
ur

es
 f

or
 s

tu
de

nt
 p

er
fo

rm
an

ce
, a

nd
 T

ea
ch

er
 a

gg
ei

tti
ou

s.
 T

he
 e

va
lu

at
io

n 
te

ch
ni

qu
es

 a
re

ex
pl

ai
ne

d

in
 d

ep
th

 la
te

r 
in

 th
is

 F
or

ew
ar

d.
 S

tu
de

nt
 C

om
m

en
ts

 a
re

 r
ea

di
ng

s,
 m

ap
s,

 a
nd

 o
th

er
 h

an
do

ut
s

th
at

 a
re

in
te

gr
al

 p
ar

ts
 o

f 
th

e 
L

ea
rn

in
g 

A
ct

iv
iti

es
 a

nd
 a

re
 to

 b
e 

re
pr

od
uc

ed
 f

or
 le

ar
ne

r 
us

e.
 T

he
St

ud
en

t C
om

m
en

ts

ar
e 

nu
m

be
re

d 
an

d 
lo

ca
te

d 
al

l t
og

et
he

r 
fo

llo
w

in
g 

th
e 

is
ec

tic
hi

on
ro

n
L

ea
rn

in
g 

A
ct

iv
iti

es
.

T
ea

ch
er

 C
om

m
en

ts

gi
ve

 b
ac

kg
ro

un
d 

in
fo

rm
at

io
n 

on
 a

 v
ar

ie
ty

 o
f 

as
pe

ct
s 

of
 th

e 
ec

os
ys

te
m

 b
ei

ng
 s

tu
di

ed
.

E
ve

n 
th

ou
gh

 th
e 

T
ea

ch
er

C
om

m
en

ts
 a

re
 p

ri
m

ar
ily

 d
es

ig
ne

d 
fo

r 
th

e 
te

ac
he

r,
 m

an
y 

in
st

ru
ct

or
s 

ha
ve

 f
ou

nd
 it

us
ef

ul
 to

 r
ep

ro
du

ce
 th

es
e

fo
r 

th
ei

r 
st

ud
en

ts
 to

 u
se

.

In
 a

n 
ef

fo
rt

 to
 m

ak
e 

th
is

 le
ar

ni
ng

 p
ac

ke
t a

s 
st

ud
en

t-
or

ie
nt

ed
 a

s 
po

ss
ib

le
, t

he
re

ha
s 

be
en

 in
cl

ud
ed

an
 e

xp
la

na
tio

n 
of

 a
 w

or
ka

bl
e 

pr
og

ra
m

 in
 w

hi
ch

 s
tu

de
nt

s
co

nd
uc

t c
la

ss
 d

is
cu

ss
io

n.
 R

ea
d 

ca
re

fu
lly

 th
e 

fo
l-

lo
w

in
g 

Su
gg

es
te

d 
M

od
el

 f
or

 S
tu

de
nt

-D
ir

ec
te

d 
C

la
ss

 D
is

cu
ss

io
n 

fo
r 

po
ss

ib
le

 im
pl

em
en

ta
tio

n
in

 y
ou

r 
cl

as
sr

oo
m

.

M
an

's
 I

m
pa

ct
 o

n 
th

e 
E

nv
ir

on
m

en
t a

ls
o 

pr
ov

id
es

 a
 s

er
ie

s 
of

 s
ug

ge
st

ed
 m

et
ho

ds
 f

or
 e

va
lu

at
in

g
le

ar
ne

r
pe

rf
or

m
an

ce
. E

m
pl

oy
m

en
t o

f 
th

es
e 

pa
rt

ic
ul

ar
 te

ch
ni

qu
es

 a
re

 n
ot

 c
ri

tic
al

 to
 th

e 
su

cc
es

s 
of

th
e 

le
ar

ni
ng

un
it,

 b
ut

 a
re

 p
ro

ce
du

re
s 

th
at

 h
av

e 
pr

ov
ed

 m
ea

ni
ng

fu
l t

o 
th

e 
cl

as
sr

oo
m

 te
ac

he
rs

 w
ho

de
ve

lo
pe

d 
th

is
 le

ar
ni

ng

ac
tiv

ity
 p

ac
ka

ge
. A

 P
ro

po
se

d 
Sc

he
m

e 
of

 T
ec

hn
iq

ue
s 

fo
r 

E
va

lu
at

in
g 

St
ud

en
t P

er
fo

rm
an

ce
m

er
its

 c
lo

se
 a

tte
nt

io
n

an
d 

ca
n 

be
 f

ou
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 in
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 F
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d.
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A
 S

ug
ge

st
ed

 M
od

el
 f

or
St

ud
en

t-
D

ir
eC

te
d 

C
la

ss
 D

is
cu

ss
io

n

"T
he

 o
nl

y 
le

ar
ni

ng
 w

hi
ch

 s
ig

ni
fi

ca
nt

ly
 in

fl
ue

nc
es

be
ha

vi
or

 is
 s

el
f-

di
sc

ov
er

ed
, s

el
f-

ap
pr

op
ri

at
ed

le
ar

ni
ng

. S
el

f-
ap

pr
op

ri
at

io
n 

or
 'l

ea
rn

in
g

it 
fo

r 
m

ys
el

f
ha

pp
en

s 
w

he
n 

th
er

e 
is

 p
ro

ce
ss

, o
r 

w
he

n
th

e

st
ud

en
t i

s 
an

 a
ct

iv
is

t .
.

. o
r

w
he

n 
th

e 
st

ud
en

t i
s 

se
ar

ch
in

g,
 o

r 
w

he
n 

th
e

st
ud

en
t i

s 
do

in
g 

an
yt

hi
ng

 w
ith

th
e 

te
ac

he
r 

--
 li

ke
 u

nd
er

st
an

di
ng

 o
r 

lo
vi

ng
hi

m
."

*
O

ne
 p

ro
ce

ss
 th

at
 c

an
 b

e 
ac

tiv
el

y 
ut

ili
ze

d 
fo

r
se

lf
-d

is
co

ve
re

d 
le

ar
ni

ng
 is

 th
e 

st
ud

en
t-

di
re

ct
ed

cl
as

s

di
sc

us
si

on
. D

is
cu

ss
io

n 
re

vo
lv

in
g 

ar
ou

nd
 c

ha
lle

ng
in

g,
in

qu
ir

y 
or

ie
nt

ed
 q

ue
st

io
ns

 s
up

pl
ie

d 
by

 th
e

te
ac

he
r,

bu
t c

on
du

ct
ed

 e
xc

lu
si

ve
ly

 b
y 

th
e 

st
ud

en
ts

, w
ill

 p
ro

vi
de

th
e 

pa
rt

ic
ip

an
ts

 th
e 

op
po

rt
un

ity
 f

or
 a

ct
iv

e
in

vo
lv

e-

m
en

t. 
St

ud
en

t-
di

re
ct

ed
 d

is
cu

ss
io

ns
 a

llo
w

th
e 

st
ud

en
t t

o 
ex

pr
es

s 
op

in
io

ns
 o

pe
nl

y 
an

d 
ar

gu
e

fr
ee

ly
 f

or
 h

is

po
in

t o
f 

vi
ew

 in
 a

n 
at

m
os

ph
er

e 
m

on
ito

re
d 

by
 h

is
 p

ee
rs

in
st

ea
d 

of
 th

e,
 m

or
e 

of
te

n 
th

an
 n

ot
, s

ta
id

 q
ue

st
io

n

P.
"

an
d 

an
sw

er
 s

itu
at

io
n 

st
ru

ct
ur

ed
 b

y 
th

e 
te

ac
he

r.
C

la
ss

 d
is

cu
ss

io
ns

 d
ir

ec
te

d 
by

 s
tu

de
nt

s 
al

so
 f

re
e 

th
e

te
ac

he
r 

to
 b

ec
om

e 
a 

sh
ar

pe
r 

ob
se

rv
er

 o
f 

st
u-

de
nt

 in
te

ra
ct

io
n,

 a
 b

et
te

r 
lis

te
ne

r,
 a

nd
 m

or
e

ef
fe

ct
iv

e 
ev

al
ua

to
r.

 B
y 

al
lo

w
in

g 
st

ud
en

ts
 th

e
ch

an
ce

 to
 c

on
-

du
ct

 c
la

ss
 d

is
cu

ss
io

ns
 a

nd
 r

ef
ra

in
in

g 
fr

om
vo

ic
in

g 
pe

rs
on

al
 o

pi
ni

on
s 

an
d 

m
ak

in
g 

au
th

or
ita

tiv
e

st
at

em
en

ts
,

th
e 

te
ac

he
r 

w
ill

 h
av

e 
m

or
e 

tim
e 

to
 o

bs
er

ve
, l

is
te

n,
an

d 
ev

al
ua

te
. S

tu
de

nt
 c

on
fi

de
nc

e 
is

 d
ev

el
op

ed
w

he
n

th
e 

te
ac

he
r 

al
lo

w
s 

th
em

 to
 w

or
k 

ou
t t

he
ir

 o
w

n
pr

ob
le

m
s 

an
d 

ac
ts

 a
s 

a 
gu

id
e 

an
d 

no
t t

he
 s

ol
e

in
te

lle
ct

ua
l

au
th

or
ity

 in
 th

e 
ro

om
. T

ea
ch

er
 s

ug
ge

st
io

ns
 s

ho
ul

d
be

 o
ff

er
ed

 s
pa

ri
ng

ly
 a

nd
 o

nl
y 

if
 s

tu
de

nt
s 

ge
t t

oo
fa

r

of
f 

th
e 

su
bj

ec
t a

nd
 ju

st
 c

an
't 

ge
t b

ac
k 

to
 th

e 
bu

si
ne

ss
 a

t
ha

nd
.

O
ne

 h
ig

hl
y 

su
cc

es
sf

ul
 m

od
el

 f
or

 s
tu

de
nt

-d
ir

ec
te

d
cl

as
s 

di
sc

us
si

on
 h

as
 b

ee
n 

em
pl

oy
ed

 f
or

se
ve

ra
l

ye
ar

s 
in

 s
oc

ia
l s

tu
di

es
 c

la
ss

es
 a

tD
eL
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ra

 J
un

io
r 

H
ig

h 
Sc

ho
ol

, S
at

el
lit

e 
B
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,
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a.
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C
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St
ud

en
ts

 a
ss

um
e 

th
e 

th
re

e 
fo

llo
w

in
g 

po
si

tio
ns

:
(1

) 
M

od
er

at
or

, (
2)

 B
oa

rd
 R

ec
or

de
r,

 (
3)

 D
es

k 
R

e-
co

rd
er

. T
he

se
 p

os
iti

on
s 

ar
e 

al
l v

ol
un

ta
ry

 a
nd

 s
tu

de
nt

s 
m

ay
 c

ho
os

e 
to

 b
e 

on
e,

 tw
o,

 o
r 

al
l t

hr
ee

, n
ot

 a
ll

at
 o

nc
e.

 A
 s

he
et

 o
f 

pa
pe

r 
fo

r 
ea

ch
 p

os
iti

on
 m

ay
 b

e 
pa

ss
ed

 a
ro

un
d 

th
e 

ro
om

, a
nd

 s
tu

de
nt

s 
m

ay
 s

ig
n 

up
fo

r 
an

y,
 a

ll,
 o

r 
no

ne
 o

f 
th

es
e.

 W
he

n 
an

y 
po

si
tio

n 
is

 n
ee

de
d,

 th
e 

te
ac

he
r 

ca
n 

ju
st

 p
ic

k 
on

e 
st

ud
en

t, 
st

ar
t-

in
g 

at
 th

e 
to

p 
of

 th
e 

lis
t.

M
od

er
at

or
 a

nd
 B

oa
rd

 R
ec

or
de

r 
se

rv
e 

on
e 

cl
as

s 
pe

ri
od

 a
nd

 th
e 

D
es

k 
R

ec
or

de
r

se
rv

es
 th

ro
ug

ho
ut

 th
e 

en
tir

e 
di

sc
us

si
on

 o
f 

th
e 

ov
er

al
l i

ss
ue

. T
he

se
 p

os
iti

on
s 

ar
e 

ex
ce

lle
nt

 f
or

 th
os

e 
qu

ie
t,

sh
y 

st
ud

en
ts

 w
ho

 h
es

ita
te

 to
 e

xp
re

ss
 th

ei
r 

op
in

io
ns

 in
 a

 la
rg

e 
gr

ou
p.

 A
 te

ac
he

r 
sh

ou
ld

 a
w

ar
d 

ex
tr

a 
po

in
ts

to
 th

os
e 

st
ud

en
ts

 w
ho

 v
ol

un
te

er
 f

or
 th

es
e 

po
si

tio
ns

.
(1

)
T

he
 M

od
er

at
or

 -
 R

es
po

ns
ib

ili
tie

s
A

.
C

al
ls

 o
n 

st
ud

en
ts

 w
ho

 w
is

h 
to

 e
xp

re
ss

 th
em

se
lv

es
.

B
.

C
on

tin
ue

s 
to

 c
al

l o
n 

st
ud

en
ts

 w
ho

 w
is

h 
to

 s
pe

ak
 a

s 
lo

ng
 a

s 
th

er
e 

is
 q

ui
et

 c
oo

pe
ra

tio
n

of
 th

e 
re

m
ai

ni
ng

 s
tu

de
nt

s.
C

.
M

ai
nt

ai
ns

 p
ar

lia
m

en
ta

ry
 p

ro
ce

du
re

. (
Si

m
pl

e 
pa

rl
ia

m
en

ta
ry

 p
ro

ce
du

re
 m

ig
ht

 b
e 

ex
-

pl
ai

ne
d 

by
 th

e 
te

ac
he

r 
--

 p
oi

nt
 o

f 
or

de
r,

 c
al

l f
or

 q
ue

st
io

n,
m

ak
in

g 
a 

m
ot

io
n,

 e
tc

.)
D

.
D

oe
s 

no
t e

xp
re

ss
 a

n 
op

in
io

n.
(2

)
T

he
 B

oa
rd

 R
ec

or
de

r 
- 

R
es

po
ns

ib
ili

tie
s

A
. R

ec
or

ds
 p

er
tin

en
t i

nf
or

m
at

io
n 

on
 c

ha
lk

bo
ar

d 
as

 d
ir

ec
te

d 
by

 s
tu

de
nt

s 
so

 th
at

 th
e 

D
es

k
R

ec
or

de
r 

ca
n 

m
ak

e 
a 

co
py

 o
f 

th
e 

in
fo

rm
at

io
n 

fo
r 

th
e 

cl
as

s 
lo

g 
an

d 
he

lp
 k

ee
p 

di
sc

us
si

on
on

 th
e 

po
in

t.
B

. M
ay

 e
xp

re
ss

 o
pi

ni
on

s 
w

he
n 

re
co

gn
iz

ed
 b

y 
th

e 
M

od
er

at
or

.

(3
)

T
he

 D
es

k 
R

ec
or

de
r 

- 
R

es
po

ns
ib

ili
tie

s
A

. R
ec

or
ds

 in
 a

 c
la

ss
 lo

g 
in

fo
rm

at
io

n 
ex

ac
tly

 a
s 

it 
ap

pe
ar

s 
on

 th
e 

ch
al

kb
oa

rd
.

B
.

A
ct

s 
as

 s
ec

re
ta

ry
 w

he
n 

ar
gu

m
en

ts
 o

cc
ur

 o
ve

r 
pr

ev
io

us
 m

at
er

ia
l b

y 
re

fe
rr

in
g 

to
 p

re
-

vi
ou

s 
re

co
rd

s 
in

 lo
g.

x



C
.

Pl
ac
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 p

re
vi

ou
s 

da
y'

s 
w

or
k 

on
 c

ha
lk

bo
ar

d 
at

 th
e 

be
gi

nn
in

g 
of

 e
ac

h 
cl
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s

m
ee

tin
g.

D
. R

ec
or

ds
 in

fo
rm

at
io

n 
on

 d
itt

o 
at

 th
e 

co
nc

lu
si

on
 o

f 
th

e 
di

sc
us

si
on

s 
fo

r
di

st
ri

bu
tio

n 
to

m
em

be
rs

 o
f 

th
e 
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s.
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 p
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 f
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.
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is

 e
nv

ir
on

m
en

t a
re

 n
ot

 li
m

ite
d 

to
 th

e 
pe

rm
an

en
t f

lo
ra

 a
nd

 f
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 b
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 p
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 m
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 c
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 o
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 o
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 p
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14. 
is 

More than $2.5 million worth 
of sewage treatment system 

improvements are "urgently" 
needed within three years, and 

millions more will be needed 
later, to end dangerous pollu- 

tion threats on Merritt Island 
and near Cocoa Beach, a new 

water quality management plan 

warns. 

The plan, prepared by-the 
county planning department 

recommends short-range 
spending of: 

$1,720,000 to install two 
small "package" treatment 
plants in the unincorporated 

areas just north and south bf 
Cocoa Beach, now imperiled by 

pollution from septic tanks and 
drain fields. 

iv And $810,000 to combine 

operations of seven private 
treatment plants on Merritt 

Island. 

The Cocoa Beach area 
problems are particularly 

acute, the report states. "The 
short-range improvements 

should be implemented without 
delay. Any postponement will 
result in the continuance of a 
"vEiy. sei'Flis public heaTtb 

hazard and water quality 
deterioration." 

County commissioners intend 

to purchase six of the seven 
Merritt Island plants this week, 

and merge their operations. The 
seventh, First Florida Utilities, 

has refused to negotiate sale. 

The county has tried vainly 
for several years to get Cocoa 

Beach to extend sewer service to 

the north and south, but city of- 

ficials have balked,on financial 
details. 
Thi report also proposes 

long-range spending of $7.3 

million on Merritt Island, and 
an unspecified amount on the 

,beaches for improved water 
'quality between 1975 and 1995, 

On Merritt island, the plan is 
'fora- five-m illion -gal lon-a-day 

sewage treatment plant, with 
pipes and pumping system big 

enough to handle the area's 
needs for 20 years to be in 

operation by 1975 or 1976. By 
then, it's hoped, all existing 
small sewage treatment plants 

and septic teaks will be phased 
out. 

The treatedifiluent shouldin 
disposed of by pumping into 

deep wells, well below the fresh 

water supply. The plant would 
be on a 100-acrti site in a 

presently undeveloped area 
north of the barge canal and east 

of SR 3. 
The report projects federal 

funding of 75 percent of the cost 
of long-range facilities through 

the Environmental Protection 
Agency (EPA). 

, 
The plan outlines various 
other short and long-range al- 

ternatives to solve the 
problems, but rejects them as 

too expensive, impractical, 
politically unfeasible, requiring 

too much time or not contribut- 
ing to eventual establishment of 

an overall regional utility sys- 
tem. 

"The problem on Merritt 
Island is that some of those 

plants are not meeting and can- 
not meet state or federal 

effluent disposal standards," 
said Lynn Hansel, Brevard 

community planner. "Thus, 
we're talking about an intercon- 

necting program to pipe sewage 
to the plants which can handle 

the volume and treat it to the 
required dtaiidarus. This inter- 

connection will also reduce the 
effluent discharge into the 

Sykes Creek area. 
Or the- beach, Hansel said, 

',under average conditions 

sewage from septic tanks seeps 
eventually into the Banana 

River. in a high rainfall and 
raised water table, many of the 
septic tanks overflow, thus 

creating another health 
hazard." 

Cocoa Beach may find it dif- 
ficult to get any EPA funds for 

future sewer expansion due to 
its balkiness, Hansel said. 

"EPA will not touch anything 
with a severe (water) infiltra- 
.tion problem (in sewer pipes.) 
The money we planned to give 
the city for extending its lines 

would have solved its-infiltra- 
tion problem. 

"But the city commission did 
not feel the agreement (with the 

county) was satisfactory, so we 
have no alternative bnt _In 

propose the two package 
plants." 

The report said the best way tc 
,solve part of the problem would 

be pr Cocoa Beach simply to 
d its sewer linw,into the 

two "no-man's-land" unincor- 
porated areas. But because of 

."political feasibility," it 
recommended the small 

package plants instead, even 
though they are a step away 

from a regional sewer system 
which EPA prefers. 
The unincorporated area 

between Cape Canaveral and 
Cocoa Beach includes140 acres 

with 770 residents producing 
77,000 gallons of waste a day. 

Potential ultimate population is 
3,500 persons and 350,000 

gallons of waste daily. 
The unincorporated area 

between Cocoa Beach and Pa- 
trick AFB covers 216 acres, 

including about 1,360 persons 
producing 135,000 gallons daily. 
Ultimate population is 3,800 

persons and 380,000 gallons. 
Financed by a $5,000 grant 

from the East' Central Florida 
Regional Planning Council, the 

water plan is a requirement of 
the U.S. Environmental Protec- 
tion Agency before it will grant 

more money to build new 
sewage plants or improve old 

ones 
Planning council staff 

members have reviewed it and 
suggested minor changes, and 

the Florida Department of 
Pollution Control also is study- 

. 
Ing it. A South Brevard water 

quality plan is beingprepared, 
and eventually a more detailed 

countywide plaii will bodrawn 
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is

 p
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 d
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 d
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at
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at
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 d
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l f
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at
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 p
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 d
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 d
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-
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 b
e 

ex
pe

ct
ed

 to
 c
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t p
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ra
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at
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 b
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 b
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at
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 a
nd

 f
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 c
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 c
hl

or
op

hy
ll

co
nt

en
t a

nd
 p

ri
m

ar
y 
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ra
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 o
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 c
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at
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 o
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aj
or

 f
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 f
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 c
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 b
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 b
en
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m
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m
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, c
la

m
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m
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w
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er

 q
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st
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d 
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re
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 m
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y 
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 o
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l p
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at
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s,
 d
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 to

 n
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n 
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m
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.

T
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 p
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an
ic

 w
as

te
s.

 M
os

t p
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 c
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t c
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l c
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dg
ew
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st
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t
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 p
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tte
rn

 h
ol

ds
 tr
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 o
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 r
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m
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 c
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 p
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at
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 d
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at
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l
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 b
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fe
ct

s 
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ra
bl

e 
ta
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 C
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at
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fi
ne

ly
 d
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 p
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w
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ng

am
ou

nt
s 

of
 b
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C
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ce
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ra
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f 
si

lt 
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e 
m

ea
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 p
er
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T
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 c

le
ar

er
 th

e 
w

at
er
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s

th
e

si
lt 
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en
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at
io
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se
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w
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er
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ro
w
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m
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e 
m

ud
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at
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 b
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 b
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ra
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 p
en
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 jr
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 b
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 d
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.
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 C
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 b
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 f
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 c
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.
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e 

le
ve

ls
 o

f
si

lt 
in

 p
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 c
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m
 o
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lt 
w
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e
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id
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ed
 c

le
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; t
ho

se
 w
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10

0,
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te
rm

ed
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; a

nd
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 o

f 
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ud
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t

th
e 

en
d 
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se
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, t

he
 to

ta
l w
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gh

t o
f

al
l f

is
h 

in
 th

e 
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r 

po
nd

s 
w
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 a
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ut
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 ti
m

es
 g

re
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er
 th

an
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e 
ag
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at
e 

w
ei

gh
t
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is
h 

in
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te
rm

ed
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te
 p
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, a
nd
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re

at
er

 th
an
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e
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ta

l f
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 m
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dy
 p
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ar

ge
m

ou
th
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e 
m
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ev
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el
y 
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fi
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 c
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ec
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e 
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e
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w
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re

at
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 c
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in
te

rm
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re

at
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 c

le
ar
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R
ed

uc
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iv
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f

Fi
sh

er
ie

s

A
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lt 
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m
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at
io
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av

e 
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en
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d
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r 
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sh
er
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 c
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d
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d 
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d
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 f
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ds

 m
ig
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be

 s
lig
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 r
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uc
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er
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ni

ng
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 p
pm
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f 
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en
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d 
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e 
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t
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po
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 g
oo
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at
er

 f
is

he
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,
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gh
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ig

ht
 b

e 
m
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pr
od

uc
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e 
in
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e 
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w

er
 p

ar
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f
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an
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s 
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d
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f
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 p

pm
.

51



A
no

th
er

 f
ac

to
r 

w
hi

ch
 m

us
t b

e 
co

ns
id

er
ed

, b
es

id
es

 th
e 

co
nc

en
tr

at
io

n 
of

 s
ilt

, i
s 

th
e 

le
ng

th
 o

f 
ex

po
su

re
.

L
ev

el
s

re
ac

hi
ng

 s
ev

er
al

 th
ou

sa
nd

 p
ar

ts
 p

er
 m
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n 
m

ig
ht

 b
e 

to
le
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te

d 
fo

r 
se

ve
ra

l h
ou

rs
, o

r 
ev

en
 d

ay
s,

 b
y 

or
ga

ni
sm

s 
in

st
re
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s 

w
hi

ch
 a

re
 o

rd
in

ar
ily

 c
le

an
, b

ut
 c

on
tin
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us

 a
pp
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at

io
ns

 o
f 

su
ch
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m

ou
nt

s,
 o

r 
ev

en
 m

uc
h 

sm
al

le
r 

qu
an

tit
ie

s
ca

n 
be

 e
xt

re
m

el
y 

de
tr

im
en

ta
l.

Si
lt 

is
 e

xp
ec

ia
lly

 d
es

tr
uc

tiv
e 

to
 f

is
h 
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gs

 a
nd

 d
ev

el
op

in
g 

fr
y 

(y
ou

ng
 f

is
h)

, a
nd

 s
ho
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d

th
er

ef
or

e 
be
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vo

id
ed

 a
s 

m
uc

h 
as

 p
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si
bl

e 
in

 th
e 

sp
aw

ni
ng

 g
ro

un
ds

 o
f 

fr
es
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at

er
 s

pe
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es
 s

uc
h 
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 s

al
m

on
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nd
 tr

ou
t.

T
hi

s 
ca
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ca

n 
po

se
 a

 d
if

fi
cu

lt 
pr

ob
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m
, b

ec
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se
 th

e 
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ar
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es
, g

ra
ve

l p
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 a
nd

 m
in

es
 w
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ch
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e 
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to
 w

at
er

-
w

ay
s 
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e 

of
te

n 
lo
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te

d 
ne

ar
 s

pa
w

ni
ng

 g
ro

un
ds

.
Si

nc
e 

si
lt 
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so
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s 

lig
ht

, i
t m

ak
es

 le
ss

 e
ne

rg
y 

av
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la
bl

e 
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r 
th

e
ph

ot
os

yn
th

et
ic
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fo

od
-m

ak
in

g)
 p

ro
ce

ss
es

 o
f 

gr
ee

n 
m

ar
in

e 
pl

an
ts

.
T

he
 r

eg
io

n 
in

 th
e 

w
at

er
 in

 w
hi

ch
 li

gh
t i

nt
en

si
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 is
ad

eq
ua

te
 to

 s
up

po
rt

 p
ho

to
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nt
he
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s 

is
 r

ef
er

re
d 

to
 a

s 
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e 
tr

op
ho

ge
ni

c 
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ne
.

T
hi

s 
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ne
 e

nc
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pa
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 o

f 
th

e
in

ci
de

nt
 li

gh
t, 

an
d 

m
ay

 v
ar

y 
in

 d
ep

th
 f

ro
m

 f
iv

e 
to

 g
re

at
er

 th
an

 9
0 

fe
et

.
E

ve
n 

sl
ig

ht
 in

cr
ea

se
s 

in
 s

ilt
 le

ve
ls

 c
ou

ld
cu

t o
ff

 th
e 

bo
tto

m
 p

or
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 b
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 b
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ro
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 d
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 c
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e 
le

ve
l o

f 
bo

tto
m

-d
w

el
lin

g 
or

ga
ni

sm
s 

kn
ow

n 
as

 b
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 b
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at
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 p
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 m
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 b
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 c
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 b
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l p
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 p
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at
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 p
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 C
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 d
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l p
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ra
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 f
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 m
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 p
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at
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A
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at
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l p
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 b
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 c
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 m
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 d
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 f
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t b
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.
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 b
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 d
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 m
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 p
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 b
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 c
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ev
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 d
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 b
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 b
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t c
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 m
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 b
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 d
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 c
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 p
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 b
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.
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 b
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 o
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 d
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 p
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 f
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l d
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 b
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t c
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 d
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 c
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 m
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 b
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e 

St
at

e 
C

ab
in

et
. T

he
 R

an
de

ll 
A

ct
re

-
qu

ir
es

 th
at

 a
 b
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t b
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 b
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 b
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 o
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 s
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e 

C
ab

in
et

 is
es

-
se

nt
ia

l t
o 

re
in

fo
rc

e 
th
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 d
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 b
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 p
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. F
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 f
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t c
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 c
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 C
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l c
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.
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l b
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 b
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 o
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t p
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 o
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ra
ct

ic
al

 to
 d
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 b
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 c
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 b
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 c
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 d
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 f
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 c
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 d

ur
in

g 
th

e 
In

ve
st

ig
at

io
ns

.
b.

D
ec

id
e 

ho
w

 m
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 b
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 r
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 c
on

cl
us

io
n 

an
d

th
en

 f
ill

 o
ut

 th
at

 lo
w

er
 h

al
f 

of
 th

e 
I.
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 m
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 m
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 d
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 b
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t p
ro

bl
em

s 
in

vo
lv

in
g 

es
tu

ar
in

e 
st

ud
y 

is
 th

at
 o

f 
de

fi
ni

tio
n.

 A
 p

re
ci

se
 d
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 d
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 b
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 d
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 b
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e 

L
at

in
, m

ea
ni

ng
 to

uc
he

d 
or

 r
ea

ch
ed

 b
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 b
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 d
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 d
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 d
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 p
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 b
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 d
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 b
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 p
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 b
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 d
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 d
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 f
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 d
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 d
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 b
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 c
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 f
or

 m
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 c
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 d
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 p
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 d
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t p
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 b
io

sp
he

re
.

In
 n

o 
ot

he
r 

ar
ea

 is

66



I

su
ch

 a
 la

rg
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 d
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t o
rg

an
is

m
s 

ca
nn

ot
 to

le
ra

te
 w

id
e 

ra
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 d
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l p
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 o
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e 
fa

m
ily

 N
er

iti
da

e.
 T

he
 p
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 c
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t b
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 c
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 b
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 o
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er

ve
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 b
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 s
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 c
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 f
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de
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by
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e 
fa
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ily

R
hi
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an
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es
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t t
he
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of
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lt 

fl
at

s 
ar

e 
fo

un
d
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nt
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ed
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 p
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 b
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 p
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 f
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ot
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ra
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 M
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 b
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 f
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 d
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 c
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 p
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 f
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 c
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